21 Novenber 2005 PRODUCTI ON PROCESS OF POLYPHENYLENE ETHERS FI ELD OF THE

| NVENTI ON The present invention relates to a process for
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producing a polyphenylene ether, which comprises

allowing an oxygen-containing gas to pass through

a solution for polymerization containing a good

solvent, a metal salt, an amine compound and a

phenol compound, thereby carrying out oxidative

polymerization of the phenol compound to obtain

" the polyphenylene ether, mixing the polymer

solution with an aqueous solution of a chelating

agent to terminate the polymerization, and adding

a poor solvent for polyphenylene ethers to the

polyphenylene ether solution, from which thaﬁmetal

- salt, chelating agent and water have been removed

by separation, thereby precipitating polyphenylene

ether particles. More specifically, the present

invention relates to a method of effectively

recovering the good solvent.

BACKGROUND OF THE INVENTION

Polyphenylene ether resin compositions using a

polyphenylene ether as a raw material are plastic

materials widely employed for products or parts



21 Novenber 2005 wused in the electric or electronic field, autonobile
field and the other industrial material fields because they can be forned
into products or parts of a desired shape by the method such as nelt
injection or nelt extrusion. As a process for producing a polyghen ene
ether, there has been know a process conprising the stdp¥oegmber P ng an
oxygen-containing gas to pass through a solution for polynerization

conpri si ng argedd isol veat e la det 2k 34l te 18Rt AL ¢QPQWNd and a phenol
compound, thereby carrying out oxidative polymerization of the phenol

conpound t o abt aleba ol ypkany | £rg @ME”oth@¥rEHQE%@} ﬁf Ralodef L zation
by m xing the solution with an aqueous sol ution of Jh at _ing agent;

addi ng a pOCﬁlémﬂ\éerﬂeéﬁﬁs@mﬁ’m@?r‘ﬂa&m%eetf'ﬁ)e.'crn?e&01&1'&% | ¥Rheyd epe et her
solution, from which the netal salt, chelating agent d water ~ have been

removed by gepaat w,ataerseﬂwedpgﬁ%'p%t@g gqﬁjgﬁﬁggﬂ%%y' SPepPald ol es:

collecting the particles by filtration; rying 5%Ilected

particles. Inrbiheﬁta%/@ts?e%crdxbeﬂeﬁfto"e%?&ﬁ% iy pcess,  recovery of the good
sol vent and poor sol'vent from ’

As a process for producing a polyphenylene
ether, there has been know a process comprising
the steps of: allowing an oxydgen-containing gas to
pass through a solution for polymerization
comprising a good solvent, a metal salt, an amine
compound and a phenol compound, thereby carrying
out oxidative polymerization of the phenol-
compound to obtain a polyphenylene ether;
terminating the polymerization by mixing the
solution with an aqueous solution of a chelating
agent; adding a poor solvent for polyphenylene
ethers to the polyphenylene ether solution, from
which the metal salt, chelating agent and water
have been removed by separation, thereby
precipitating polyphenylene particles; collecting
the particles by filtration; and then drying the
collected particles.

In the above-described production process,
recovery of the good solvent and poor solvent from

the mixed solution from which the polyphenylene



the m xed solution fromwhich the pol yphenyl ene 2 21 Novenber 2005 et her
particles have been filtered out can be carried out by, for exanple in the
case where toluene is used as the good solvent and nethanol is used as

t he poor solvent, adding a sufficient anmount of water to the m

solution to separate it into two phases, that is, a 986 2¢hﬁwe
cont ai ni ng the good sol vent and an aqueous phase containing the poor

sol vent and stilli o] ol vent ase to, recover the

‘good sol vent® rdP@t’ﬁdﬂ?b‘lSSt a‘ég %’&?s‘g gég'zetroed@@gve? aRhBpoor sol vent.
In the above descrlbe met hod to distill the ous phase to recover

met hanol , i €35 pESsiPI® P¥g sﬁ‘bbr@@“’f%]a?n hg qttl% 82§ I1YREX6n col utm and-
effectively recover nethanol by the additiork ~ of any one of ordinarily
enpl oyed al dohbPEBEr %l USGI T | hh§er9‘e%daﬁél’%W??Eoﬁé‘%e‘??§§aé]rﬂ]1 f oam ng
,agents or a ntxture of two or nore thereof. Even by the use of an .

ant i f oani ng 1%g‘éﬁt3 (FstiafF ¢ RRRF dEQ Iorerbri pddbRIdRstSYTRECSEF an

aromati c organi c solvent, such as a silicone series antifoam ng agent,
_foam ng in @mount of water to the mixed solution to separate

it into two phases, that is, a good solvent phase
containing the good solvent and an agueous phase
eontaining the poor solvent and water, and
distilling the good solvent phase to recover the
good solvent and distilling the agueous phase to
recover the poor solvent.

In the above-describe method to distill the
agueous phase to recover methanol, it is possible

to suppress foaming in a distillation column and-

effectively recover methanol by the addition-<of
any one of ordinarily employed alcohol series,
glycerin series and silicone series antifoaming
.agents or a mixture of two or more thereof.

Even by the use of an antifoaming agent
usually regarded effective for distillation of an
aromatic organic solvent, such as a silicone
series antifoaming agent, feoaming in a
distillation column upon distillation of the good
solvent phase in the polyphenylene ether

production cannot be suppressed. Under the
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distillation colum upon distillation of the good solvent-phase in the
pol yphenyl ene ether production cannot be suppressed. Under the 3 21
Novenber 2005 present situation, the good solvent must be recovered under
distillation conditions taking into account the foamn robl em e
I ndustrial filed pertain to the production of ponphé%ﬁPEWG”EFﬁgp whi ch
needs recovery of a high-purity good solvent has not yet had a technique
capabl e of sufficiently nmeeting the demands for recovery efficiency and
product i vi tiyT € SENNARYL DRaTHR B NVEKE G\ FHe Sprlesent MiEhtPén relates to a
process for producing a pol yphenyl ene ether, which conprises the steps of
al | owi ng anregpgerednuadsingd as itlol apaes tdroaghieonsdl bRkdn S or
pol ymeri zati on conposed of a good solvent, a netal salt, an,'am ne
conpound aniin &ophkenndunonpgdundf oelveiedypeairhgémg out oxi dative
pol ynmeri zation of the phenol conpound, m xing the solution with an aqueous
solution of a chehat imgiwgent atlo f elridngierthen pod yhbei zatednctadding a
poor solvent for pol yphenyl ene ethers to the pol yphenyl ene et her -

of polyphenylene ethers which needs recovery of a

high-purity good solvent has not yet had a
technique capable of sufficiently meeting the

demands for recovery efficiency and productivity.

SUMMARY OF THE. INVENTION

The present invention relates to a process for
producing a polyphenylene ether, which comprises
the steps of allowing an oxygen-containing gas to
pass through a solution for polymerization -
composed of a good solvent, a metal salt, an,/amine
compound and a phenol compound, thereby carrying
out oxidative polymerization of the phenol
compound, mixing the solution with an aqueous
solution of a chelating agent to terminate the
polymerization, adding a poor solvent for
polyphenylene ethers to the polyphenylene ether
solution, from which the metal salt, chelating
agent and water have been removed by separation,
to precipitate polyphenylene ether particles, and

then filtering the resulting solution. More




solution, fromwhich the netal salt, chelating agent and water have been
renoved by separation, to precipitate polyphenyl ene ether particles, and
then filtering the resulting solution. More 4 21 Novenber 2005
specifically, the present invention relates to a nethod for recqvering the
good solvent by distilling the nixed solution from w#Nove@ber 2005

pol yphenyl ene ether particles have been filtered out. Further

.speci ficall an object of the present invention is to provide a nethod
bei ng capa%?@ dffo]s%‘?)ﬁﬁé@si%ef85rﬁsr?g“5péﬂ?vcﬁ%‘5?‘9paﬁ%a §fd Weihg free
fromproblenms in recovery efficiency, purity of the solvent recovered and
product i vi t9etE@hsE 25 SHIGEREANTY Haet gﬂ@é% geddfdst i RYt his industri al

field. The present inventors made extensive studies wth a viewto
attai ni ng thés&ddviel deschiaanixgny exelund op resam whielh £&end, in a
production process of a pol yphenyl ene ether, which conpriises al I owi ng
an oxygen- ceataiPliagydaang oebg§§ touyh les sopue dredor fpdibamedzati on
having a good solvent for pol yphenyl ene ethers, a netal salt, an am ne
- conpound andu -phefor tbenmpoemdcitfier®byy, an object of the
present invention is to provide a method being
capable of suppressing foaming upon distillation
and being free from problems in recovery
efficiency, purity of the solvent recovered and
productivity, so as to sufficiently meet the
demands in this industrial field.

The present inventors made extensive studies
with a view to attaining the above-described
object. As a result, they found, in a production
process of a polyphenylene ether, which comgiises
allowing an oxygen-containing gas to pass through
a solution for polymerization having a good
solvent for polyphenylene ethers, a metal salt, an
amine compound and a phenol compound, thereby
carrying out oxidative polymerization of the
phenol compound, mixing the solution with an
aqueous solution of a chelating agent to terminate
the polymerization, separating and removing the

metal salt, chelating agent and water from the

resulting mixture, adding a poor solvent for




carrying out oxidative polynerization of the phenol conpound, m xing the
solution with an aqueous solution of a chelating agent to termnate the
pol ynmeri zati on, separating and renmoving the netal salt, chelating agent
and water fromthe resulting m xture, adding a poor solvent for 5 21
Novenber 2005 pol yphenyl ene ethers to the pol yphenyl endl blovembes@0@bi on to
preci pitate pol yphenylene ether .particles, and then filtering the
-.solution, a nethod of effectively suppressing foamng in a distillation
col umm, t heP&YyWRRENYilaReyethanyetnd tthergdadsonyérne oxtpekyphenyl ene
ethers at high purity upon recovery of the good solvent by distilling the
m xed sol ut iSén Y% bAN W chreled bt §pkepd knphetrhere par eitdiess have been
filtered. Thus, they have conpleted a method of recovering a good solvent
i n pol yphenpladitel el hér, Pnddddie onfwditer iy had e ano $uttfiion gnkly nmeet the
demands in the relevant industrial field. That is, the above-described-
obj ect of thethodenti anf hastheenl achivgyede by iproVvi damg nay prwcess for
produci ng a pol yphenyl ene ether, which conprises the steps of: g
distillation column, thereby efficiently
recovering the good solvent for polyphenylene
ethers at high purity upon recovery of the good
solvent by distilling the mixed solution from
which the polyphenylene ether particles have been
filtered. Thus, they have completed a method of
recovering a good solvent in polyphenylene ether
production which method can sufficiently meet the
demands in the relevant industrial field.
That is, the above-described ocbject of the
invention has been achieved by providing a péocess
for producing a polyphenylene ether, which
comprises the steps of:
allowing an oxygen-containing gas to pass
through a solution for polymerization containing:
a good solvent for polyphenylene ethers;
a metal salt;
an amine compound; and
a@ phenol compound,

to carry out oxidative polymerization of the

phenol compound;



al | owi ng an oxygen-containing gas to pass through a solution for
pol yneri zati on containing: a good solvent for pol yphenylene ethers; a
netal salt; an am ne conpound; and a phenol conpound, to carry out
oxi dative pol ynerization of the phenol conmpound; 6 21 Novenber 2005 m Xi ng
the pol ymerized solution with an aqueous sol ution of 21&ember@®ent to
termnate the polynerization; separating and renoving the netal salt,
chelating agent apd water fromthe resulting mxture to give a
pol yphenyl ene et™e¥ 186 dthenpoddinagiz gsbosodultviem wokbhpaiyphenyl ene
ethers to the pol yphenylene ether solution to precipitate polyphenylene
ether parti@¥B§OUs |$eluig aheofesulchagadolngi egerd codbl tetrmimate
pol yphenyl en ether particles; and recovering the good solvent by distilling
the filtratlee wmerwhardgiak tevevery of the good solvent is' carried out
using at |east one antifoam ng agent
separating and removing the metal salt,
chelating agent and water from the resulting
mixture to give a polyphenylene ether solution;
adding a poor solvent for polyphenylene ethers
to the polyphenylene ether solution to precipitate
polyphenylene ether particles:
filteéring the resulting solution to collect
the polyphenylen ether particles; and
recovering the good solvent by distilling the
filtrate,
wherein said recovery of the good solvent is~
carried out using at least one antifoaming aéént

selected from fluorosilicone compound based

antifoaming agents.

BRIEF DESCRIPTION OF THE DRAWINGS
- FIG. 1 is a schematic view of an Oldershaw
type fractionating unit used in Example 1.
FIG. 2 is a schematic view of a distillation
evaluating apparatus used in Example 2.
In the drawings, the reference symbols

respectively represent the followings.



selected fromfluorosilicone conmpound based antifoam ng agents. BRI EF
DESCRI PTION OF THE DRAWNGS FIG 1 is a schematic view of an O dershaw
type fractionating unit used in Exanple 1. FIG 2 is a schematic view of a
distillation evaluating apparatus used in Exanple 2. In the draw ngs, the
reference synbols respectively represent the follomﬁn%%PkWeEmem%%gber
2005 A: liquid taken out fromthe top plate B: feed of good sol vent phase
C liquid taken out fromthe bottomplate D: 20-plates fractionating tower
(concentrating portid®uE beksimtestf faamonhe fPromdatgrecovering
portion) F: oil bath A': 2L glass cylindrical vessel B': nitrogen inlet
tube C: ball fiBtefemd dfsgidddtsoenvieude pFase hernoneter F': condenser
t ube

C: liquid taken out from the bottom plate

D: 20-plates fractionating tower
(concentrating portion)

E: 20-plates fractionating tower
(recovering portion)

F: o0il bath

A': 2L glass cylindrical vessel
B’ : nitrogen inlet tube

C’': ball filter

D": distillation tube

E’: thermometer

F’': condenser tube

G’: rubber stopper | ;%
G: o0il bath

H: foaming height

a: good solvent phase

b: nitrogen

c: foamed region

d: recovered toluene

e: cold water

PETAILED DESCRIPTION OF THE INVENTION



G : rubber stopper G oil bath H foam ng height a: good sol vent phase b:
nitrogen c: foaned region d: recovered toluene e: cold water DETAILED
DESCRI PTI ON OF THE | NVENTI ON 8 21 Novenber 2005 The pol yphenyl ene et her of
the invention has a nain chain structure represented by Formula (2) shown
bel ow. (2) In the pol yphenyl ene ether of the invention2irpversbet 200%y t he
above Fornmula (2), RL and R4 each independently represents hydrogen,
primary or secondary |ower al kyl, phenyl, am noal kyl or hydrocarbonoxy,
and R2 and R3 eachfn@&derkieppmyl enepes so iiyihegeim v pnitierty bassecondary
| omer al kyl or phenyl. The "good sol vent for pol yphenylene ethers" is a
sol vent capdbf&PofcHaiBr shinuet ss6l Weprehendied byl ¥shenylend 2t hers to

forma uniform
shown below.

O— (2)

In the polyphenylene ether of the invention
represented by the above Formula (2), R; and Ry
each independently represents hydrogen, primary or
secondary lower alkyl, phenyl, aminoalkyl or
hydrocarbonoxy, and R; and R; each independently
represents hydrogen, primary or secondary lower
alkyl or phenyl. i

The “good solvent for polyphenylene ethers” is
a solvent capable of favorably dissolving therein
polyphenylene ethers to form a uniform
polyphenylene ether solution. The good solvent
preferably comprises at least one solvent selected
from benzene, toluene and xyiene.

The “metal salt” is a main catalyst in
oxidative polymerization of a phenol compound.

The. metal salt for use in the invention

preferably comprises at least one metal salt



pol yphenyl ene et her solution. The good solvent preferably conprises at
| east one sol vent selected from benzene, toluene and xyl ene. The "netal
salt" is a main catalyst in oxidative polynerization of a phenol conpound.
The metal salt for use in the invention preferably conprises at |east one
metal salt 9 21 Novenber 2005 sel ected from copper cogg emby ganese
conpounds. The "am ne conpound” is a conpound which forms a conplex with
the netal salt, t@erebfy serving as a catal \ést for the oxidative
pol yneri zat 51t ©f *ERe T HRBNSIC Mo GREP T W BRe 3L BAR INERE i on, the anmine
conpound preferably conprises at | east one am ne conpound selected from
di ani ne comSGUMRIRYPESresented by Formula (1) shown below, tertiary
nmonoam ne conpounds and, secondary nonoani ne conpounds, RN-R5-N R3 R2/ R
(1) (wherein, R ' "#BiZfd RANELMN G ndéFerfded® Py ourshreléfts L0 HWydr ogen
atomor a linear or branched -

a complex with the metal salt, thereby serving as

a catalyst for the oxidative polymerization of thef
phenol compound.

In the present invention, the amine compound
preferably comprises at least one amine compound
selected from diamine compounds represented by

Formula (1) shown below, tertiary monoamine

compounds and secondary monoamine compounds.

1 3
R _R

- (1)

N\ 5

N—R"—N
RZ/’ .
(wherein, R', R?, R?® and R! each independently
represents a hydrogen atom or a linear or branched
Ci-¢ alkyl group with the proviso that R!, R?, R?
and R® do not represent a hydrogen atom at the same
time, and R® represents a linear or methyl-branched
Cz-5 alkylene group).

The phenocl compound for use in the invention

preferably comprises at least one phenol compound

selected from 2,6-dimethylphencl, 2,3,6-

trimethylphenocl, 2-methyl-6é-butylphenol, 2-methyl-

10



Cl-6 al kyl group with the proviso that R, R2, R3 and R4 do not represent
a hydrogen atomat the sane tinme, and R5 represents a |linear or

met hyl - branched C2_5 al kyl ene group). The phenol conpound for use in the
invention preferably conprises at |east one phenol conpound selected from

2, 6-di net hyl phenol , 2, 3,6 trinmethyl phenol, 2-nethyl - 6- BhtNeysabey 2008 net hy|
10 21 Novenber 2005 6- ethylphenol 2- et hyl - 6- phenylphenol and 2, 6-

di chl or ophengl h nol he inventiaqn, 2,6- dlnethypheno
i s nost pre?ﬁrreﬁ§ %ﬂl ogyg nIE |ru§gpéﬁ§yjﬁé %“@&SE“E%ngalnlng oxygen

such as oxyggn.; Th containing gas of the invention is preferably a
gas contaln?ﬁg ag ﬁégﬁfggo& . % of oxygen. The pol yphenyl ene ether in the

invention is feraﬁ btal ed by allowi ng the oxygen- containing gas to
f1 ow t hr ough a s YRR P en% | $RER 4R o thavhfig irase et ienti &, 6-

i ngredi ents, b one good sol vent for pol yphenyl ene ethefs selected
from benzen&1 “r}% eYlP ed‘hﬂ xyHedeost1pgeferred.

The “oxygen-containing gas” is a gas
containing oxygen such as oxXxygen,

The oxygen-containing gas of the invention is
preferably a gas containing at least 5 vol.% of
oxygen.

The polyphenylene ether in the invention is
preferably obtained by allowing the oxygen-
containing gas to flow through a solution for
polymerization having, as essential ingredients,
at least one good soclvent for polyphenylene ethers
selected from benzene, toluene and Xylene, tHe
metal salt, the amine compound and the phenol
compound, thereby carrying out oxidative
peolymerization of the phenol compound.

In the invention, the polyphenylene ether has
a reduced 'viscosity, as measured at 30°C by using a
chloroform solution of 0.5 g/dl, of preferably
0.15 to 1.5 dl/g, more preferably from 0.30 to 1.0
di/g.

In the present invention, the polymerization

is terminated by adding an aqueous solution of a

11




metal salt, the am ne conpound and the phenol conpound, thereby carrying
out oxidative polynerization of the phenol conpound. In the invention, the
pol yphenyl ene ether has a reduced viscosity, as neasured at 30C by using a
chl orof orm solution of 0.5 g/dl, of preferably 0.15to 1.5 dl/g, nore
preferably fromo0.30 to 1.0 dl/g. In the present invedliNgvembgr 2005
polynerization is termnated by addi ng an aqueous solution of a 11 21
Novenber 2005 chel ating agent to the polyner solution, at the tinme when
the pol yphefyl%et ePAeR Feathd® athaepodatne sdgedd vi eBesialy Bet he
oxi dative palynerization. The "chelating agent” for use in the invention
i s a wat er- 3| 8heReltdt¢ ngodgdm e nliilemd oehbea whethes Wth the
above-described netal salt and permits efficient renoval of the netal salt
from the p8i&mieredolredwhne dAY itheo agtigodsy chbkatdngdagémnte sol uti on, an
aqueous sol ution of ethylenedianinetetraacetate salt is preferably
enpl oyed i nPHeym@yéakitohonMre preferred are those conprising at |east
The “chelating agent” for use in the invention
is a water-soluble chelating agent which forms a
chelate with the above-described metal salt and
permits efficient removal of the metal salt from
the polymer solution.
As the agueous chelating agent solution, an
aqueous solution of ethylenediaminetetraacetate
salt is preferably employed in the invention.
More preferred are those comprising at least
one selected from an agueous solution of
tetrasodium ethylenediaminetetraacetate, an,5
aqueous solution of trisodium
ethylenediaminetetraacetate, an aqueous solution
of tetrapotassium ethylenediaminetetraacetate and
an aqueous solution of tripotassium
ethylenediaminetetraacetate.
The polyphenylene ether solution of the
invention is obtained by substantially removing

the metal salt, chelating agent and water from the

polymer solution.

12



one sel ected froman aqueous solution of tetrasodi um

et hyl enedi am netetraacetate, an,,,. aqueous solution of trisodium

et hyl enedi am netetraacetate, an aqueous solution of tetrapotassium

et hyl enedi am netetraacetate and an aqueous solution of tripotassium

et hyl enedi ami net et raacetate. The pol yphenyl ene et her %I Novembsf 2PHa

i nvention is obtained by substantially renoving the metal salt, chelating

-agent and water fhemgdmeypRehyBinsokitHion. s42 vdli MNeverbam 2005 The
pol yphenyl ene ether solution of the invention has preferably a

pol yphenyl engveihel onC oL NS r 8F el 404t @ 30y Ph Ky RaSed oM 4 hE
pol yphenyl ene et her sol ution. The production process of a pol yphenyl ene

et her accordipg 4,0:tBe ifVgRt Fgn tq:pnj)?i $&S adding . £ th%oI vent for.
pol yphenyl ene ethers, preferably at [east ohe selecte rom met hanol ,

et hanol , isﬁgﬁgﬁﬂﬂghyl%ﬂ%uéﬁﬂkmE%ﬁﬁ&ﬂﬁdﬂ?’ met hyl ethyl ketone, to the
e e

pol yphenyl e ther “solution to precipitate polyphenyl ene ether particles
and the“f"ter'ﬁﬂéfg}éﬁﬁgvam process of a polyphenylene -

ether according to the invention comprises adding
a poor solvent for polyphenylene ethers,
preferably at least one selected from methanol,
ethanol, isopropanol, n-butanol, acetone and
methyl ethyl ketone, to the polyphenylene ether
solution to precipitate polyphenylene ether
particles and then filtering the resulting
solution, wherein at least one antifoaming agent
selected from fluorosilicone compound type
antifoaming agents is used upon distilling the
mixed solution from which the polyphenylene ether
particles have been filtered out, thereby
recovering the good solvent

In the production process of a polyphenylene
ether aﬁcording to the invention, at least one
antifoaming agent selected from fluorosilicone
compound type antifoaming agents is added upon
recovery of the good solvent, preferably in an

amount of from 0.01 to 10 ppm, more preferably

from 0.03 to 7 ppm, especially preferably from

13



solution, wherein at |east one antifoam ng agent selected from
fluorosilicone conpound type antifoam ng agents is used upon distilling
toe mxed solution fromwhich the pol yphenyl ene ether particles have been
filtered out, thereby recovering the good solvent . In the production
process of a pol yphenyl ene ether according to the invéhtNaemiar 2808t one
anti f oanmi ng agent selected fromfluorosilicone conpound type antifoan ng
agents is added upon recovery of the good solvent, preferably in an

amount of fPorfD. 8¢ o plfin ppals ar enpreferabl ¥ yf KM §he3 dio Thepm
especially preferably from 13 21 Novenber 2005 0.05 to 5 ppm based on 1

part by wei gltodfsbheergppd sol vent. The fluorosilicone conpound type
antifoam ng agents for use in the invention preferably include

fluorosilicone comeountsoehisi nedohy Sdkhﬁ%bh%td NGy p8ONG ©f £8kh iGfy the
met hyl groups of pol ydi nethyl sil oxane with the correspondi ng nunber . of

f1uoroal kyl agreaitps @b rpar$bugnhoal ky!l 1 grUPS; Ok p@é‘éé‘fgﬁﬂi fhclude

fluorosilicone conpound with a silicon conpound. Specific“exanples of the
fluorosilicone compounds obtained by substituting
some or all of the methyl groups of
polydimethylsiloxane with the corresponding number
of fluorcalkyl groups or perfluorcalkyl groups or
mixtures of a fluorosilicone compound with a
silicon cbmpound. Specific examples of the
fluorosilicone compounds or mixtures of a
fluorosilicone compound and a silicone compound
preferred in the invention include an antifoaming
agent “FA630” (trade name; product of Shin-Etsu
Chemical) and an antifoaming agent “FQF501” {Erade
name; product of Toshiba Silicones).

If the mixed solution of the invention is
directly distilled, foaming occurs in a
distillation column, which disturbs efficient
recovery of the good solvent. Direct distillation
causes problems in purity and productivity.

According to an extremely preferred
embodiment of the invention, after the
polymerization is terminated by contacting with

the aqueous solution of a chelating agent, the

14



fluorosilicone conpounds or m xtures of a fluorosilicone conmpound and a
silicone conpound preferred in the invention include an antifoam ng agent
"FA630" (trade nane; product of Shin-Etsu Chem cal) and an antifoam ng
agent "FQF501" (trade nane; product of Toshiba Sili cones&l. If the m xed
solution of the inventionis directly distilled, foanidqigNe¥ember2a0g
distillation colum, which disturbs efficient recovery of the good
solvent. Di rg&g{distill tjon aﬁéggtproblens in purity and productivity.

.C ;
Accor di ng t oan @t PeM L QF efSr eftbod! frehP 32 @We wmbddtion, after the
polynmerization s term nated by contacting with the aqueous solution of a
{ . :
chel ating ag&ft:YTRELEA DO NoR¥ TR ©FVES ni kbBhesamy bhone kept at 40 to
120C until a .poléherization by- product, di phenoqui none disappears,
fol l owed by SeRPFBKSof & &Aramamtbyf Gramalr aEdmnt hef et alatsal ysand t he
am ne conpound. According to a particular preferred enbodi nent of the
i nvention, thETREIVERPIHIthRemgictl sepldntandnd hieheamboe saimveatinids
carried out by mxing the filtrate (i.e., mxed solution from which =
According to a particular preferred embodiment
of the invention, the recovery of the good solvent
and the poor solvent is carried out by mixing the
filtrate (i.e., mixed solution from which
polyphenylene ether particles have been filtered
out) with water to separate into a good solvent
Phase containing said good solvent and an agqueous
phase containing said poor solvent and water,
fractionating these phases, and distilling the
good solvent phase to recover the good solvent ahd
distilling the agqueous phase to recover the;ﬁoor
solvent.
By employing the polyphenylene ether
production process of the invention, a recovery
efficiency of the good solvent for polyphenylene
ethers shows a drastic improvement and moreover,
the good solvent thus recovered has a higher
purity compared with those recovered by the
conventional processes. This therefore brings

about a _great improvement in the equipment and

energy required for the recovery of the solvents.
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pol yphenyl ene ether particles have been filtered out) with water to
separate into a good sol vent phase containing said good sol vent and an
aqueous phase containing said poor solvent and water, fractionating these
phases, and distilling the good solvent phase to recover the good sol vent
afid distilling the aqueous phase to recover the, poo21 Neyemker2

enpl oyi ng the pol yphenyl ene ether production process of the invention, a
recovery efficiency of the good solvent for polyphenylene ethers shows a
drastic inprovene and noreoqver, ood, sol vent  thus recovered has a

t he
hi gher purity conP&r &dF % ER %t ndseePrEdSeredldy Rtel L tomteitodain
processes. This therefore brings about a_great inprovenent in the
equi prent an8® €&t Gy drdqil | el 1ty ThkerEdsRr oot hthef 8dllpatiteg 15 21
Novenber 200§ The present invention will be illustrated in greater detai
with referentd83Pted - A4ourhg DeppEésn pukovRd inwenbieon shoul d not be
construed as being limted thereto. Referential Example (A-1): In
accor dance WPRStheupfodessbeing limited thereto.

Referential Example
(A-1): In accordance with the process
described in Example 3 of JP-B-59-23332 (The term
“JP-B” as used herein means an “examined Japanese
patent pﬁblication”), a 22 wt.% toluene solution
of 2,6-dimethylphenol was added over 35 minutes in
the presence of each catalyst and di-n-butylamine
while feeding the mixture with oxygen. After 100

minutes, feeding of oxygen was terminated. An

adqueous solution of trisodium
ethylenediaminetetraacetate was added to the
polymerization mixture and the resulting mixture
was kept at 70°C for 2 hours. The mixture was fed
to a centrifugal separator manufactured by
Shafples Corp., where an aqueous solution phase
containing each catalyst and trisodium
ethylenediaminetetraacetate was separated. Thus,

a polypheylene ether solution (A-1) having a
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described in Exanple 3 of JP-B-59-23332 (The term "JP-B" as used herein
nmeans an "exam ned Japanese patent publication"), a 22 w.%tol uene
solution of 2,6-dinethyl phenol was added over 35 minutes in the presence
of each catalyst and di-n-butylamne while feeding the m xture w g
oxygen. After 100 minutes, feeding of oxygen was ter rﬁ"n’ﬁ%@(ﬂbﬁﬁ\é\hé eous
solution of trisodiumethyl enedi am netetraacetate was added to the

-pol yneri zat | Lxture and the resulting . mxture. was kept .at 70C for 2
hours. The iﬁn@é’?ﬁe{ery gepeed C?%tgncscen?ti ?&; N s%%grgtﬁp?‘rgﬁgflacctur ed by
Sharpl es Corp., .where_a ous solution phase containing each catal yst
and trisodi%E\a’vét%l%ﬁegi'gﬂ?ﬁjﬁef’gtsra%té?épg s separated. Thus, a

pol ypheyl ene ether solution (A-1), having a 16 21 Novenber 2005 |

pol yphenyl ene coﬁ?eﬁt Jc?fC}??FS%C&%HPHEngH?‘F&PlHj%?S} STk 82 Viag
obtained. In a . jacket-equipped precipitation tank having an jnner diameter
of 133 nm &Rd % hef 1 ppEd O fwi t H3 aRlexpiidt THetth©F §9ydrRPefze of 25

mm at a position corresponding to a liquid level of 95 nm fromthe tank
 bottom zﬂuW&F@h%Ps?ﬁﬁﬁy%ﬁa@ért of a port size of 25 mm, at a

position corresponding to a liquid level of 95 mm
from the tank bottom, and with a single-stage
four-inclined-paddle impeller (inclination: 45
degree, impeller size: 33 mm) as an agitator, 370
g of toluene, 420 g of methanol and 10 g of water
were charged, followed by stirring at 600 rpmn.
After the temperature in the tank was increased to
50°C by causing warm water to.flow in the jacket,
the polyphenylene ether solution (A-1) was added-
at a rate of 190 g/min from a position diagomal to
the exhaust port and a mixture of 97.5 wt.% of
methanol and 2.5 wt.% of water was added at a rate
of 100 g/min from the same position.

The mixture overflowing from the exhaust port
was. collected.

The resulting mixture was filtered through a
glass filter and the mixture from which the
polyphenylene ether particles had been filtered

out was obtained.
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four-inclined-paddle inpeller (inclination: 45 degree, inpeller size: 33
nmm as an agitator, 370 g of toluene, 420 g of nethanol and 10 g of water
were charged, followed by stirring at 600 rpm After the tenperature in
the tank was increased to 50C by causing warmwater to flowin the jacket,
t he pol yphenyl ene ether solution (A-1) was added at a2laNevemnbeoB0@3 ni n
froma position diagonal | to the exhaust port and a mixture of 97.5 wt. %
of nethanol and.,2.5 wt.%qf water was added at a rate of 100 g/mn from
the sane positior?%‘erh%oﬂriyﬁqh?%yg)%refl%ﬁﬁﬁg flrrbrn(f‘ﬁé)eﬂﬁa%sfoﬁé‘r‘g tQas

col | ect ed. haevresulti&? mxture was filtered through a glass filter and
the nixture fT6m hirGFTRED JoiSPREATIYene® 8t R aFeficias hedl Bde filtered
out was obt ai edh 176%% Novenber 2005 The pol yphenyl ene ether in (A-1) was
found to AP R Ui s@dsiQ y> laglvk@sured in 0.5 g/dl  of chloroform
of 0.51 dl/g. To _100L of the m xture was added 9.2L of water, whereby a

ni xture separated9d nt®0% gdodtheomieriiupRas@ conddeni fy- 2Lgodd sol vent and

an :
water, whereby a mixture separated into a good

solvent phase containing a good solvent and an
aqueous phase containing a poor solvent and water
was obtained.

From the resulting mixture, the agqueous phase
was fractionated through a centrifugal separator

of Sharples Corp., whereby a good solvent phase to

be used later in Examples was obtained.

Exanple 1

The good solvent phase (60 kg) added, prior to
distillation, with 150 mg of a fluorosilicone
antifoaming agent “FA603¢ (trade name; product of

Lo Shin-Etsu Chemical) was distilled in a glass-made

Oldershaw fractionating unit having 40
concentration plates and a diameter of 45 mm.

In the liquid reservoir at the bottom plate of
the Oldershaw fractionating unit was charged 5 kg
of toluene and the liquid reservoir was heated in

an o0il bath set at 160°C.

.18



aqueous phase containing a poor solvent and water was obtained. Fromthe
resulting mxture, the aqueous phase was fractionated through a
centrifugal separator of Sharples Corp., whereby a good sol vent phase to
be used later in Exanples was obtained. Exanple 1 The good sol vent ghase
(60 kg) added, prior to distillation, with 150 ng of 21 NpuembsrPPene
anti foam ng agent "FA603" (trade nane; product of Shin-Etsu Chem cal) was
.distilled in a glass-made d dershaw fractionating unit having 40
concentration plAfesranthe diiatet biadfiotb o tlorludeel isquixt edsErvmi r at
the bottomplate of the O dershaw fractionating unit was charged 5 kg of
t ol uene andthke Haguod rdser foiarc wasn hedtned emnitan ot | wbat kcseledt 160C. 18
21 Novenber 2005 After the distillation of toluene started from the top of
the fracti oaati ngettmrhed ttwasheool @l pardgeturned to the top plate. Wen
it was confirmed that the tenperature of the gas phase on the top plate
becanme stable atwh2h0G t t hasgansh sokwed Phase tatkledewpldy 4 herabove-

the gas phase on the top plate became stable at

110°C, the good solvent phase added with the above-

described antifoaming agent was fed to the 20-th

plate from the upper portion of the fractionating

unit at a rate of 2700 g/hour, and then 10% of the

liquid obtained by cooling the gas phase on the

top plate was taken out, while 90% was returned to

the top plate.

The gas phase on the bottom plate was cooled
and then, taken out. ’

Five hours after the feeding was started% the
temperatures of the gas phase on the top plate and
bottom plate of the fractionating unit became
stable, specifically, 66°C and 111°C, respectively.

Distillation was continued for 20 hours, but
no substantial change was observed.

The amount of liquid taken out per hour was
146 g/hour from the top plate and 2554 g/hour from
the bottom plate.

The- liquid taken out from the top plate in the

18th hour was composed of 37% methanol, 2% water,
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descri bed antifoam ng agent was fed to the 20-th plate fromthe upper
portion of the fractionating wunit at a rate of 2700 g/ hour, and then 10%
of the 1liquid obtained by cooling the gas phase on the top plate was
taken out, while 90% was returned to the top plate. The gas phase on the
bottom pl ate was cooled and then, taken out. Five houdd Mevembend0@2edi ng
was started the tenperatures of the gas phase on the top plate and bottom

plate of thegfheagt] LN it,became stable cifically, .66C and 111C,
respectivel y. 'ﬁDiq;gt]?F atgi %r?bﬁ]waisﬁc%ﬁﬁ%] n%ghefrors'i‘%gﬁa}rcse,s‘bu%jhl sﬁ%?t anti al
change was o .+ Jhe amount _of |iguid taken ou er hour was 146

g/ hour from ?Eghg@; % g & S Zggfnb/ﬁ%ﬁrbpﬁo TR a%cﬁt‘ﬁ?r?pl at e.
The-liquid t out ., framthe top plate in the 18th hour was conposed. of
37% net hanol ?5%&0\,\5&%?919@% %\B@élr?d’e‘?' 28%5 508 & BPdend’ Bindat®% haR 6t her
subst ances, ﬁ%i lLe tﬁ%ﬂéi uid faken out fromthe bottom plate was conposed

of 98% t ol ueng, 6% T D% K&t pl&ﬁﬂylﬁ}’&%\neBhiegfor%‘Pdoﬂ%pdﬂil%hen_yl ene

0,
ether and 1%;¢he substances.

The liquid taken out from the bottom plate was
subjected to single distillation to separate the
oligomer of polyphenylene ether, whereby a toluene
compositidn containing 99% of toluene and about 1%

of amine ‘usable as a polymerization catalyst was

recovered.

Comparative Example 1

In an Oldershaw fractionating unit similar to
that employed in Example 1, the good solvent-phase
not added with an antifoaming agent was distilled.
After operation of the same procedure as in
Example 1 and confirmation that the temperature of
the gas phase on the top plate became stable at

- 110°C, the good solvent phase not added with an

antifoaming agent was fed at a rate of 2700 g/hour
from the upper portion to the 20-th plate of the

fractionating unit.
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ot her substances. The liquid taken out fromthe bottom plate was subjected.
to single distillation to separate the oligoner of polyphenyl ene ether,
whereby a toluene conposition containing 99% of toluene and about 1% of
am ne usable as a polynerization catalyst was recovered. Conparative
Exanple 1 In an O dershaw fractionating unit simlar t-2 Novembengl§ed in
Exanpl e 1, the good sol vent, phase not added with an antifoam ng agent was
distilled. After operation of the sane procedure as in Exanple 1 and
confirmation thatfearitarpesat whes of vetihergashphase oplthe taapd ptaties becanme
stable at 110C, the good sol vent phase not added with an antifoaning
agent was fefcamiamg adédom®700ighlpmmarf eemrt heCupperr postter tohéhe 20-th
plate of the fractionating unit. 20 21 Novenber 2005 Foami ng was observed
on the top pfatdiamd vhiss sfamttedg di d not di sappear even 10 hours after
the feeding was started. The liquid taken out fromthe top plate in the
tenth hour after Tihe fldegihg takest astied f¥8Sm the top plate in the

tenth hour after the feeding was started was

composed of 95% toluene, 2.9% methanol, 0.1%

water, 1% the oligomer of polyphenylene ether and

1% the other substances, while the liquid taken

out from the bottom plate was composed of 96%

toluene, 2.3% methanol, 0.1% water, 1% an oligomer

of polyphenylene ether and 0.6% the other

substances.

Even by single distillation of the liquid
taken out from the bottom plate, methanol and

water still remained with toluene. ,;

Comparative Example 2

In an Oldershaw fractionating unit similar to
that employed in Example 1, the good solvent phase
not added with an antifoaming agent was distilled.
After operation of the same procedure as in
Example 1 and confirmation that the temperature of
the gas phase in the top plate became stable at
110°C, the good solvent phase not added with an

antifoaming agent was fed at a rate of 450 g/hour
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conposed of

95% t ol uene, 2.9% nethanol, 0.1% water, 1% the oligoner of

pol yphenyl ene ether and 1% the other substances, while the |Iiquid taken

out fromthe bottom plate was conposed of 96% tol uene, 2.3% et hanol

wat er, 1% an oligonmer of polyphenyl ene ether and 0.6%the ot her
substances. Even by single distillation of the Iiquid 2fldteyeraper 20 t he
bottom plate, nethanol and water still remained with toluene. Conparative

Exanple 2 In an O dershaw fractionating unit simlar to

Exampl e 1,
distilled.

After operation of the same procedure as in Exanple 1 and

0. 1%

t hat enpl oyed in
theogoathsohpprtr phase iowttadded vidhtBnpdnit & oafi nha@gent was

confirnationfraa&jkheatgﬁg@ngiyte of the gas phase in the top plate becane
o]

st abl e at

110C, t-he go

sol vent phase not added with an antifoam ng

agent was fed at préatend #9qud/dosktidlnd mye%%l@QEStfH@r@&Be upper

portion to the 20-th plate of the fractionating unit.

obt ai ned by
90%

romthe liquid

$Rakkend d hengas ophpiadd), thest Qi Pl 8hRe nl W90 Wag ke OU} and

was returned to the top plate.

The gas phase in the bottom plate was cooled
and then taken out.

The liquid amount taken out per hour was
25g/hour from the top plate and 425 g/hour from
the bottom plate.

The liguid taken out from the bottom plate in
the 18-th hour after the feeding was started was
composed of 98% toluene, 0% methanol, 1% the
oligomer of a polyphenylene ether and 1% the other
substances. e

By single distillation of the liquid taken out
from the bottom plate to separate the oligomer of
a polyphenylehe ether, a toluene composition
containing 99% toluene and about 1% amine usable
as a polymerization catalyst was recovered. The
processed amount of the good scolvent was however
markedly smaller in Comparative Example 2 than

that in Example 1.

Example 2
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was returned to the top plate. The gas phase in the bottom plate was cool ed
and then taken out. The liquid anount taken out per hour was 25g/hour from
the top plate and 425 g/ hour from the bottomplate. The |liquid taken out
fromthe bottomplate in the 18-th hour after the feeding was staried was
conposed of 98%t ol uene, 0% nethanol, 1%the ol i goner &k NQVﬁmbﬁb@gﬂ%I ene
ether and 1% the other substances. By single distillation of the liquid
‘taken out fromthe bottomplate to separate the oligomer of a
pol yphenyl ehe et Rér 1T ESRTERE cbnpdsi® iBa €dntai hi RETeb L FG&Fe and about
1% am ne usable _as a polynerization catalyst was recovered. The processed
amount of t R&Tgobd2amdiNEmIaas hoWekeP 3 ‘ar kearye Jmneer PP Gdfparcdt i ve
Exanple 2 than that in Exanple 1. Exanple 2 22 21 Novenber 2005 As in
Exanpl e 1, B0 mpEssua Ghemiesil)i cone addedosm i aene I( "tHA80900d r ade
nane; product of Shin-Etsu Chem cal) was added to 60 kg of the good
solvent phase and foaming of it was evaluated

using a distillation evaluating unit as shown in
FIG. 2.

300 ml of the above-described good solvent
phase added with the antifoaming agent was charged
in a 2L glass cylinder equipped with a nitrogen
inlet tube having a ball filter at the tip

. thereof, and equipped with a distillation tube, a
condenser and a thermometer at the top of the
cylinder as illustrated in FIG. 2 and this
cylinder was installed in an o0il bath set at 100°C.

From the nitrogen inlet tube, a nitrogeﬁans
was blown in at 20 L/min.

For 30 minutes just after blowing of a
nitrogen gas was started, the foaming height of
the liguid was observed.

During this period, the maximum foaming height

was 8 mm.

Example 3
In a similar manner to Example 2, 30 mg of a

fluorosilicone antifoaming agent (“"FA603”, trade
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sol vent phase and foam ng of it was evaluated wusing a distillation
evaluating unit as shown in FIG 2. 300 mMl of the above-described good
sol vent phase added with the antifoam ng agent was charged in a 2L gl ass
cylinder equipped with a nitrogen inlet tube having a ball filter at the
tip thereof, and equipped with a distillation tube, aZ2iddenminbBer2Q a
thernonmeter at the top of the cylinder as illustrated in FIG 2 and this
cylinder was installed in an oil bath set at 100C. Fromthe nitrogen inlet
tube, a nitrbYREf- gFLANES KbwAhim-FHt 20 Cheimic&d) 30 s adtes jtust after
blow ng of a nitrogen gas was started, the foam ng height of the liquid
was observed O DEBi 9 thile 19 @ds oflive maxp amd cantng Heei phtmivas S nmm
Exanple 3 In a simlar manner to Example 2, 30 ng of a fluorosilicone
anti f oani ng dy@nf eEUAABDRY, miratiyra3 wis Neverthes t 280% stang; apr oduct  of
Shin-Etsu Chemcal) was added to 60 kg of the good sol vent phase and the
foaming of distillation evaluating unit as shown in FIG. 2.

For 30 minutes just after blowing of a i
nitrogen gas was started, the foaming height of
the liquid was observed.

During this period, the maximum foaming height

was 15 mm.

Comparative Example 3

In a similar manner to Example 2, foaming of
the good solvent phase not added with an
antifoaming agent was evaluated using a
distillation evaluating unit as illustrated fﬁ
FIG. 2.

For 30 minutes just after blowing of a
nitrogen gas was started, the foaming height of

the liquid was observed.

" During this period, the maximum foaming height

was 64 mm.

Example 4
In a similar manner and by using a similar

unit to Example 2, 150 mg of a fluorosilicone
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the resulting mxture was evaluated using a distillation evaluating unit as
shown in FIG 2. For 30 mnutes just after blowing of a nitrogen gas was
started, the foam ng height of the liquid was observed. Dug;ng Thls I
eriod, the maxi mum foam ng height was 15 mm Conparative Exanp n a
gi mlar manner to Exanple 2, foaming of the good sol v%hNOMﬁHQ@rﬁgp added
with an antifoam ng agent was evaluated using a distillation evaluating

[ [ : at F 2. FaQr iputes just after blow ng of a
lrjumt : oSZnI L]L%sﬁ%g Oga}qnallrj'tb%d%%ehnetf égrﬁoﬁ% ﬁl?ghtt%%get R&TM4G huPéT;))?ééc’lbbslelr Yed.
i i i h j f 1 hei gh was 64 mm anpl e n a
Simi 1'ar menPbr Cond B 08rne W SPAASR ) bt T B 2. KE5e et b 2
fl ilic 24 21 Noyenber 2005 antjfoam ng agent ("FQF501 ", trade
nalrjrg;roglrodu(g{;lgdofsoéé'%gh' | F‘@éﬂefsl)‘ewg§aa[%i’d% ed 6dhkg of the

resulting mixture was evaluated.

For 30 minutes just after blowing of the
nitrogen gas was started, the foaming height of
the liquid was observed.

Puring this period, the maximum foaming height

was 7 mm.

Example 5

In a similar manner and by using a similar
unit to Example 2, 6 mg of a fluorosilicone
antifoaming agent (“FQF501”, trade name; product -
of GE Toshiba Silicones) was added to 60 kg df the
good solvent phase and foaming of the resulting
mixture was evaluated.

For 30 minutes just after blowing of the
nitrogen gas was started, the foaming height of
the - liquid was observed.

During this period, the maximum foaming height

was 23 mm.

Comparative Example 4
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good sol vent phase and the foam ng of the resulting m xture was eval uat ed.
For 30 mnutes just after blow ng of the nitrogen gas was started, the
foam ng height of the Iiquid was observed. During this period, the maxi num
foam ng height was 7 nm Exanple 5 In a simlar nmanner and by using a
simlar wunit to Exanple 2, 6 ng of a fluorosilicone QﬂtNé\tﬂiﬂbaW@{g@nt
("FQF501", trade nane; product' of CGE Toshiba Silicones) was added to 60
kg OF the good solvent phase and foam ng of the resulting mxture was

eval uated. For 30Tfi AUtESmi Yalr afd kel QML Qf uldieng Nkt KQYEM gas was
started, the foam ng height of the liquid was observed. During this

period, the gaxkmys fpamia debght; syagq23 sm OpRRyAlive Exanple 4 25 21
Novermber 2005 In a simlar manner and by using a simlar unit to Exanple
2, 150 gy of 3A+SIAd LADRg HY&hHPaTIs 892Nt (189 namd / 2080 REoduct of
Shi-Etsu Silicones) was added to 60 kg of the good..
solvent phase and foaming of the resulting mixture 
was evaluated.
For 30 minutes just after blowing of a
nitrogen gas was started, the foaming height of
the liquid was observed.
Durihg this period, the maximum foaming height

was 140 mm.

Comparative Example 5

In a similar manner and a similar unit to
Example 2, 150 mg of a silicone antifoaming’ggent
("KS603”, trade name; product of Shin-Etsu
Silicones) was added to 60 kg of the good solvent
phase and foaming of the resulting mixture was
evaluated.

For 30 minutes just after blowing of a
nitrogen gas was started, the foaming height of
the liquid was observed.

During this period, the maximum foaming height

was 50 mm,.
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Shi-Etsu Silicones) was added to 60 kg of the good, solvent phase and
foamng of the resulting mxture was evaluated. For 30 mnutes just after
blowi ng of a nitrogen gas was started, the foam ng hei ght of the liquid

was observed. During this period, the maxi mum foaning hei was 140 mm
Conparative Exanple 5 In a sinilar manner and a sinil a1 \otemféﬁf@&%pl e 2,
150 ng of a silicone antifoam ng' agent ("KS603 ", trade nane; product of

Shin-Etsu Silicones) was added to 60 kg of the good solvent phase and
foam ng of the resulting nixtGrapmsatével Exedplloré 30 minutes just after
blow ng of a nitrogen gas was started, the foam ng height of the liquid
was observed. Durimgat Wllsﬂpéﬁlrodnamhernmndmhyf@aﬂmmg beisgihti lams 50 nm 26
21 Novenber 2005 Conparative Exanple 6 In a simlar manner and by using a
simlar unignis Banpken®lds5d,ngd 0F mgmnoferal monleral-oil-

containing antifoaming agent (“Bronal C-448",

trade name; product of Toho Chemical Industry) was

added to 60 kg of the good solvent phase and

foaming of the resulting mixture was evaluated.

For 30 minutes just after blowing of a
nitrogen gas was started, the foaming height of
the liquid was observed.

During this term, the maximum foaming height

was 70 mmn.

Since the production process for polyphenyléne
ethers according to the invention causes maf%edly
less foaming upon distillation of the good solvent
for polyphenylene ethers, recovery efficiency of
the good solvent shows a drastic improvement, and
the good solvent thus recovered has a high purity
compared with the conventional process. It
therefore brings about a great improvement in the
equipment and energy required for the recovery of
the solvent, thus being capable of satisfying the

request- of this industry.
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containing antifoam ng agent ("Bronal C-448", trade name; product of Toho
Chem cal Industry) was added to 60 kg of the good sol vent phase and
foam ng of the resulting m xture was eval uated. For 30 m nutes just after
blowing of a nitrogen gas was started, the foam ng height of the liquid
was observed. During this term the maxinmum foani ng hei2dhiovember20Gen
Since the production process for pol yphenylene ethers according to the
invention causes yipyj kedly e&ﬁéée&%@ﬁ%?&oﬁ PGl hatd nd%fsépfbgﬂ()d
solvent for polyphenyl ene ethers, Tecovery etfici ency 0 the ‘good sol vent
shows a drastjc,Lupr.qvenent, .and 0 sql ven h recovered has a

hi gh muityadxﬁ$ggg}v§$ﬁ P&?@oﬁ%g%ééﬁgﬁ %%x%é%%lﬁiﬁr%¥8 gif%rings
about a great, ipprovenent i.Q.the equipnren nd enerqy .requi.red for the
recovery ofad}(%ergggl’veln ,wtlﬁulsrl?)%iﬁ pcag’b%ﬁ%e%oc’f AT g%ﬁf@eflhén redliest - of
this industry., 27.21 November 2005 Wile.the present invention has been-
descri bed iaynrtdeggﬁljt AP RO reF _PES ?Bgsﬁ&c‘ﬁftcé%&rﬂ%sca@h Rof, it
wi |l be apparent E% one.skiLlﬁg in the ) L :

7 made ereln without departing from the spirit and

scope thereof.
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art that various changes and nodifications can be mnade therein w thout
departing fromthe spirit and scope thereof. 28 21 Novenber 2005 WHAT IS
CLAIMED | S: 1. A process for producing a pol yphenyl ene ether, which
conprises the steps of: allow ng an oxygen-containingﬁgas to pasa hhrough
a solution for polynerization containing: a good sol vehNorgmbeh PBRenyl ene
ethers; a netal salt; an am ne conpound; and a phenol conmpound, to carry

out oxidatiwgpgplygebﬁéga'gﬁ qfg .the phenol conpound; mxing the
pol ymeri zed solution wth an "aqueous solution of a chelating agent to
termnate the polynerization; separating and renoving the netal salt,
chel ating agent and water fromthe resulting mxture to give a

Cthers. Lo the paryprordt 208 f hepISa T TRaR 17 o cBPRMR En YA henyl ene
ether;xuti%@ﬁ%r’ which comprises the steps of: -
allowing an oxygen-containing gas to pass
through a solution for polymerization containing:
a good solvent for polyphenylene ethers;
a metal salt;
an amine compound; and
a phenol compound,
to carry out oxidative polymerization of the
phencl compound;
mixing the polymerized solution with an
aqueous solution of a chelating agent to terminate
the polymerization; -
separating and reﬁoving the metal salt,
chelating agent and water from the resulting
mixture to give a polyphenylene ether soclution:;
adding a poor solvent for polyphenylene ethers
to the polyphenylene ether solution to precipitate
polyphenylene ether particles;
filtering the resulting solution to collect
the polyphenylen ether particles; and
recovering the good solvent by distilling the

filtrate,
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filtering the resulting solution to collect the polyphenylen ether
particles; and recovering the good solvent by distilling the filtrate, 29
21 Novenber 2005 wherein said recovery of the good solvent is carried out
using at | east one antifoam ng agent selected fromfluorosilicone conpound
based antifoaning agents. 2. The production process of 241NevamMbeR#0%i n
sai d good sol vent conprises at |east one solvent selected from benzene,
tol uene and xyl ene; sai.d oor, sol vent co i ses at | east _one sol vent

sel ected from nethahof et %ﬁghr%%%B?SHJH%,t € BRAMoPC & bnd Sand

met hyl ethyl ketone; sajd netal salt conprises at | east one netal salt

sel ected frofeopset 28 &ﬁﬁﬁgaﬁg mehyahe S8 e cHRPIFRAM L BHd aSA 1L ani ne
conmpound conprise G%% | east_one ami ne, conpound sel ected from di am ne .
conmpounds r%‘?é?&% by orhef +BPEAG Nyl EB8RRuIGPRRPURRIRaSeAR3  R2/N-R - N

\R4 (1
(1) antifoaming agents.

2. The production process of Claim 1, wherein
said good solvent comprises at least one solvent
selected from benzene, toluene and xylene; said
poor solvent comprises at least one solvent
selected from methanol, ethanol, isopropancl, n--
butanol, acetone and methyl ethyl ketone; said
metal salt comprises at least one metal salt
selected from copper compounds and manganese
compounds; and said amine compound comprises at -
least one amine compound selected from diam;ﬁe
compounds represented by the following Formula

{1):
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(wherein R', R?, R?® and R' each independently
represents a hydrogen atom or a linear or branched
Ci-¢ alkyl group, with the proviso that R!, R?, R?
and R? do not represent a hydrogen atom at the same

time, and R® represents a linear or methyl-branched
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(wherein R, R2, R3 and R4 each independently represents a hydrogen atom
or a linear or branched Cl1 6 alkyl group, with the proviso that Rl, R2, R3
and R4 do not represent a hydrogen atomat the sanme tinme, and R5
represents a linear or nethyl-branched 30 21 Novenber 2005 C2-5 al kyl ene
group), tertiary nonoam ne conpounds and secondary npRddeVRMPRE; ds. 3.
The production process of Claim1 or 2, wherein after the polynerization
is terninatqg by 'an% with the aqueous solution of a chelating agent,
sai d mixture ?§I&iﬁy ETg0 $6°YPAC uhBElF i@ r hongReEnzihn £ ok ooy prodect
di phenoqui none . di sappears, followed by separation of a catalyst forned
from t he met3Pds&I9CHRA2T e BORAEMHohpoanmpandBe production process of
any one of Clainms 1 to 3, wherein said recovery of the good solvent jis
carried out by mxing said filtrate with water to separate into a good
sol vent phase containing said good solvent and an aqueous phase S
contai ning said poor 3blevenoding twatar prdeassi orfatd hgimhdseo phases, and
distilling said good solvent phase. 31 &
wherein after the polymerization is terminated by -

mixing with the aqueous solution of a chelating
agent, said mixture is kept at 40 to 120°C until a
polymerization by-product, diphenoguinone
disappears, followed by separation of a catalyst

formed from the metal salt and the amine compound.

4. The production process of any one of
Claims 1 to 3, wherein said recovery of the good
solvent is carried out by mixing said filtrate
with water to separate into a good solvent pﬁase
coritaining said ¢good solvent and an aqueous phase
containing said poor solvent and water,
fractionating these phases, and distilling said

good solvent phase.
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